ABSTRACT -Objective: To compare the characteristics of neonatal seizures between pre t e rm and full-term infants in intensive care unit. Method: A prospective study was developed with 104 high-risk newborn, 30 pre t e rm and 74 full-term infants, with clinical seizures. The dependent variable was gestational age. Statistical analyses: Fisher's exact test, odds-ratio and Mann Witney U test. Results: T h e re were significant differences (p<0.05): i) premature neonates develop neonatal seizures later, probably related to the etiologies of the seizures; ii) etiologically, there is a predominance of peri-intraventricular hemorrhage in p re t e rm and of asphyxia in full term neonates; iii) clonic seizures are most frequent in pre t e rm and subtle s e i z u res in full term neonates. Conclusion: Although the study had a clinical basis, it was possible to identify differences when the dependent variable was gestational age.
The occurrence of any manifestation of neonatal s e i z u res (NS) indicates a primary or secondary disfunction of the central nervous system 1 -3 . Thus, determ i n ation of etiology is critical, because it gives the opportunity to treat and to make a meaningful statement about the pro g n o s i s 3 -5 . Nowadays, NS is defined by v i d e o -e l e c t roencephalographic monitoring, by clinical observation associated to ictal or interictal elect roencephalogram (EEG), by electrographic discharg e without associated clinical manifestation or by neonatal polysomnography 4 , 6 -1 2 . However, in clinical practice at the pediatric or neonatal intensive care units (ICU), in developing countries where synchro n i z e d video-EEG monitoring is practically non-existent, clinical observation becomes the key to the diagnosis 3 .
On the other hand, we know that seizure phenomenon in pre t e rm infant (PN) is less organized than it is in full-term infant (FT) 3 , 1 3 , 1 4 . So, when we compare the clinical diagnosis of NS having gestational age as dependent variable, is the clinical profile diff e rent between the preterm and full-term infants?
The objective of this study was to determine the NS diff e rences between PT and FT infants who were admitted to neonatal intensive care or pediatric ICU, based on clinical observations.
METHOD
We perf o rmed a prospective study from August 1 s t , 2001 to July 31 s t , 2002 in 9 ICU in Natal, Brazil. We selected al l neonates that presented seizures during ICU stay. Pre p a r at o ry educational sessions were held in order to standardize and improve the quality of observation and identification of NS. Semiology of seizures as well as stimulation and restraint maneuvers were also discussed. These sessions included teams of neonatologists, intensive care pediatricians and nursing staff. A standard protocol of studying NS was developed jointly with the aforementioned teams. A c c o rd i n g l y, NS were defined as a paroxysmal phenomenon, re q u i red to have at least one of the following clinical manifestations: changes in behavior, stereotyped or periodic motor activities or autonomic dysfunctions 3 . We used the classification proposed by Vo l p e 1 5 featuring four essential types: subtle, clonic, myoclonic, and tonic.
Gestational age was estimated based on the date of the last menstrual period, from obstetric ultrasonography or from a clinical estimates (Capurro 's method or New Ballard Score). The newborn were determined as preterm when the gestational age was less than 37 weeks and fullterm from 37-43 weeks.
The inclusion criteria w ere as follows: 1) detailed and unequivocal description of NS by the team; 2) seizures unresponsive to restraining maneuvers and unprovoked by stimulation and 3) occurrence of the first seizure up to 28 days old.
The exclusion criteria were: 1) uncertain clinical manifestations, 2) adm ission to ICU with NS diagnosis but not p resenting any such episode during the stay, 3) those who had the first seizure after 28 days of life and 4) unidentified gestational age.
The dependent variable was gestational age; the quantitative independent variables were maternal age, number of gestations , maternal parity, Apgar at 1 and 5 minutes and the age at the first seizure. Independent category variables were: sex, type of deliver y, depressed Apgar (0 to 6 s c o res), severe depressed Apgar (0 to 3 scores), seizure s type, seizure re c u rrence, presumed etiologies and mort a li t y. Recurrence were defined when seizure repeats 24 hours after to get controlled. Deliveries w ere classified as vaginal and operative (caesarean section and forceps). The seizure 's etiology was defined based on ICU's guidelines. Neuroultrasonography scan were obtained, when possible, utilizing a GE Logiq Pro 400 machine.
The data were re c o rded in Epi-Info 6.0. 
RESULTS
During the period of the study were admitted to the 9 ICU 1646 neonates, of these 1376 (83.3%) were in public hospitals, and 270 (16.4%) in private hospitals. We observed NS in 114 (6.9%) of the newborn infant, of which 103 (90.0%) were in public hospitals and 11 (10.0%) in private institutions. In accord a n c e with inclusion and exclusion criteria we selected 30 (28.8%) PN and 74 (71.2%) FT.
The average birth weight of PN was 1676.6g, standard deviation 794.3g; median 1676.4g; mode 900g and range from 790 to 3650g. In FT the average was 3167.9g, standard deviation 559.2g; median 3155g; mode 3000g and range from 1605 to 4340g. The average gestational age of PN was 31.5 weeks; standard deviation 3.8 weeks; median 32 weeks; mode 31 weeks; and range from 23 to 36 weeks. The average of gestational age of FT was 39.6 weeks; standard deviation of 1.4 weeks; median 40 weeks; mode 39 weeks and range from 37 to 43 weeks.
In Table 1 we demonstrated median, well as dispersion and variability of the quantitative independent variables. The Mann Whitney U test (Table 1) showed a significant statistical diff e rence for the age of NS onset, later in PN (p=0.000). Table 2 shows the data relative to the categorical variables. The male sex predominated in both fullt e rm and pre t e rm groups. In 1 FT it was not possible to determine the sex (ambiguous genitalia). General m o rtality was 21.15% (n=22). Comparing the two g roups, there was a mortality rate of 36.6% (n=11) in PN and 14.8% (n=11) in the FT, with statistical significance (p=0.014). Depressed Apgar at 1 minute was less common in PN and the diff e rence was statistically significant (p=0.006). Table 3 re p resents data re f e rent to NS classification. Subtle seizures predominated in FT (72.9%) and clonic seizures (50%) in PN. Analysis showed a significant statistical diff e rence for subtle seizures being less frequent in PN (p=0.000) and for clonic seizures being more frequent in PN (p=0.000). In 28 (27%) n e w b o rn infants, 8 (26.6%) pre m a t u re and 20 ( 2 7 . 0 % ) f u l l -t e rm, we observed more than one type of NS. R e c u rrence of NS occurred in 20 (19.3%) of the neonates. In full-term neonates there was a re c u rre n c e in 16 (21.6%) and in the premature in 4 (13.3%).
N e u roultrasonography scan were perf o rmed on 58 (55.7%) of the neonates and 17 (29.0%) of these w e re found to be abnormal. The findings were abnormal in 9 (30.0%) of PN and in 8 (10.8%) of FT. Table 4 gives information about probable of NS etiologies. The PN presented with less HIE than the Table 5 shows the relation between the age at the onset of the seizures and etiology. In HIE, the onset of NS is early in both FT and PN, while in PVIH, which predominates in PN, seizure onset was slightly delayed. 
DISCUSSION
It is well recognized that seizures are more common in the neonatal period than in any other stage of life 3 . In the NS literature we find excellent studies, such as those by Mizrahi and Kellaway 1 6 , with detailed discussions on various aspects, but not taking into account the consequences of gestational age. Curre n t l y, with medical and technological advances in ICU, 85% of PN surv i v e 1 7 , thus turning into a c a t e g o ry with its own characteristics in relation to its i m m a t u re central nervous system and their neuro n a l lesion mechanisms 18, 19 . In this way, in relation to NS, it is important to bear in mind the diff e rences between PN and FT group.
Our study had three parameters which were fundamental in attaining its objectives: 1) to be pro s p e ctive in view of the neonatal period; 2) to use a population that had been treated exclusively in ICU dividing it into two groups, according to gestational age and rigorous clinical observation; and 3) using stimulation and restraint techniques to accurately define NS. Studies based on clinical data are uncommon in the literature, however we would like to mention the study of Brunquell et al.
2 0 and the similarity of their approach to our emphasis on clinical observ ation. Saliba et al. 2 1 also emphasize gestational age as a NS risk factor and discuss the diff e rence between term and preterm neonates.
The incidence of NS in our study was 6.9% this was slightly lower than that found by Sheth who re p o rted an incidence of 8.6% in 4165 newborn admitted to ICU 2 2 . This finding can be partly explained by the reduced number of public ICU in Natal and by the low socio-economic level of the study population, that have not access to private ICU. Our figure s exceed those of Brunquell et al. 2 0 . This diff e rence may be related to the method of these authors, who performed a retrospective study, using data from medical re c o rds. In the electroclinical study by Sheth 2 3 , the seizures correlated with EEG alterations in 63% of PN at 28 weeks and in 77% of FT. The lower neuronal organization may explain the lower clinical and electroclinical expressiveness of the condition in PN with a resultant lower seizure frequency with our study.
An important finding in this study was the statistically significant diff e rence for the time of NS onset, which occurred later in the pre m a t u re. Unlike of Sheth et al. HIE was the predominant etiology in the FT, causing early-onset NS in the first 48 hours of life 2 4 . This finding is in agreement with the data re p o rted by Ahn et al. 2 5 who correlated time of NS onset and underlying neurological lesions. On the other hand, in PN peri-intraventricular hemorrhage was the most frequent etiology and its clinical picture intensifies after 72 hours of life, thus causing later seizures manifest a t i o n 3 , 5 , 2 6 . However, when HIE was the likely etiolog y, NS had early-onset in both groups. This finding a g ree with re p o rts stressing neonatal asphyxia as the most frequent cause of early-onset NS 3 , 1 6 . Where a s Calciolari et al. 2 4 re p o rted neonatal asphyxia as the p redominant etiology in both PN and FT. The NS are caused by hypoxic-ischemic encephalopathy in 50 to 60% of neonates, independent of gestational age, a c c o rding to Vo l p e 3 . However, determining the exact etiology of the seizures is very difficult, since a larg e number of etiological factors may coexist part i c u l a rly: HIE, metabolic disorders and intracranial hemorrhages. In this study, 62.5% of the neonates were presumed to have an etiology, while the number of babies with undetermined etiology (18.2%) was substantial. This impossibility of pinning down likely etiologies was also due to the unavailability of certain diagnostic tests. For instance, access to cranial ultrasounds examination was possible in only 55.7% of the neonates selected. Despite theses difficulties, our overall findings were not basically diff e rent from current literature.
The presence of severe depressed Apgar (0 to 3 s c o res) did not show significant statistical diff e re n c e between the groups. As to depressed Apgar (0 to 6 s c o res), there was a significant statistical diff e re n c e at 1 minute of life, with lower frequency in the PN. This diff e rence dissipated at 5 minutes probable due to reanimation techniques promptly initiated at birt h in the delivery room. PN have greater risk for perinatal asphyxia and need for reanimation in the delive ry room due to deficiency of the pulmonary surf a ctant system, they are most susceptible to heat loss, have the greatest risk for intra-uterine infection and the most fragile cerebral capillaries 2 7 . Surprisingly, our data of PN showed lower frequency of depre s s e d Apgar when compared with FT. These figures however, could be deceptive due to our emphasis being placed on NS. According to Vo l p e 3 , the parameter of asphyxia based on Apgar scores has greater pre d i ctive value for the neurological outcome rather than for NS.
Subtle seizures were the most frequently observ e d clinical type of NS in our study, present in 59.6% of the newborn, similar to the data re p o rted by Calciolari et al. 2 4 and by Brunquell et al. . Arpino et al. referred to generalized tonic seizures as the most frequent seizure type and in 71% of the neonates, an association of more than one clinical type of NS was observed 28 Ronan et al. reported that tonic seizures p redominated in FT, and clonic seizures were equally common in both gro u p s 2 9 . When we compared the two groups, subtle seizures were most fre q u e n t l y o b s e rved in FT, in accordance with the literature 3 , 1 6 , 2 4 . In PN, however, clonic seizures were the most frequent. This results were too observed by Scher et al. 3 0 who used electro clinical data.
The general mortality rate of the sample was similar to that observed in the 1990s, which was aro u n d 2 0 % 2 6 and, in our material higher in PN (p=0.014). The odds ratio indicates that the risk of death in PN is twice as high as that of FT. The historically gre a t e r m o rtality rate of PN is due to the wealth of serious pathologies of to prematurity and there f o re unrelated to presence or absence of NS. In conclusion, we wish to point out that: 1) PN develop NS later, pro bably related to the etiologies of the seizures; 2) etio l o g i c a l l y, there is a predominance of PVIH in PN and of HIE in FT; 3) clonic seizures are most frequent in PN and subtle seizures in FT; and 4) the mortality rate is determined by underlying severe pathology associated with prematurity and not by the NS as such.
We also wish to place great emphasis on the use of stimulating and restraining maneuvers for pro v ocation or termination of seizures -especially in view of the unavailability of video-EEG-monitoring. Such maneuvers will enrich the clinical approach to NSnot only in the ICU but also in daily clinical practice.
